In recent years numerous reports have appeared-for example, Pickering (1955)-of discrepancies between arterial bloodpressure measured by an intra-arterial method and by the usual cuff and sphygmomanometer. Part of this discrepancy has been attributed to the effect of arm circumference on arterial pressure measured with a cuff. Corrections based on measurements made by Ragan and Bordley (1941) have been published by Pickering, Roberts and Sowry (1954).
Treloar, Dobkin, and Buckley (1954) came to the same conclusion using a standard resistance wire pressure-transducer. The latter workers found that the disappearance of sound grossly underestimated the intra-arterial diastolic blood-pressure.
Recent work (Holland, 1963 ;  Rose, Holland, and Crowley 1964) has shown that blood-pressure measured by a normal sphygmomanometer can be affected by observer bias. The present comparisons of intra-arterial with cuff pressure were made using a London School of Hygiene sphygmomanometer (Holland, 1963) to avoid the possibility of observer bias.
Method
Intra-arterial brachial-artery pressure was measured in the right arm by use of a Hansen (1949) capacitance manometer. This method has been utilized by Sharpey-Schafer (1955) Before starting the investigation the blood-pressure of subjects was measured simultaneously in both arms by two observers by connecting two cuffs to a common manometer via a T-junction. In no case was the difference between left and right arms greater than 5 mm. Hg.
Intra-arterial blood-pressure was measured continuously during the course of the experiment. Cuff blood-pressure was (Edwards, Hammond, Healy, Tanner, and Whitehouse, 1955) .
The 47 subjects (32 male, 15 female) in whom the measurements were made were patients and staff of St. Thomas's Hospital. Table I gives the age distribution and the diseases from which they suffered. All measurements of cuff arterial pressure were made by one observer (W. W. H.). Standard deviation .
14-0 13-9 9-5 those aged less than 50 and those aged 50 and more (Table III) . The differences in the correlation and regression coefficients for these two groups are small and not statistically significant.
To determine whether the differences between intra-arterial pressure and cuff pressure were dependent on the level of intraarterial pressure, correlation coefficients have been calculated between the intra-arterial pressure and the difference between intra-arterial and cuff blood-pressures (Table IV) . There is little correlation between the difference in intra-arterial systolic pressure and cuff pressure and the level of intra-arterial systolic pressure (coefficient of correlation 0.22). The relation between the level of diastolic fifth-phase blood-pressure and the BRmSH MEDICAL JOURNAL difference between intra-arterial and cuff diastolic fifth-phase blood-pressures are correlated to a much,greater degree (coefficient of correlation=0.64). The correlation between the level of intra-arterial diastolic fourth-phase blood-pressure and the difference between intra-arterial and cuff diastolic fourth-phase blood-pressures lies between that of the last two. t-P = 0-01-0-001.
The question of whether the difference between intra-arterial and cuff blood-pressures could be explained by an effect of arm circumference was investigated by calculating the correlation and regression coefficients between arm circumference and the difference in intra-arterial and cuff blood-pressures. The correlation between the difference in systolic intra-arterial and cuff pressures and arm circumference is barely significant at the 5% level. For diastolic fourth phase and diastolic fifth phase the correlation coefficients are not statistically significant (Table V) . Pickering (1955) summarizes comparisons made between direct and indirect methods of measuring blood-pressure; he concludes that indirect methods will underestimate systolic and overestimate diastolic pressure in adults of normal weight, while in the very obese both values will be overestimated. Pickering et al. (1954) have utilized the readings made by Ragan and Bordley (1941) for presenting a set of equations for correcting the difference between intra-arterial and cuff blood-pressures for arm circumference. They show that such corrections may be important in differences found in levels of blood-pressure between population groups with different arm circumference.
The present work indicates that, using a Hansen manometer and a method of recording cuff blood-pressure without observer bias, the difference between direct and indirect methods are greater than has been assumed hitherto. It is also shown, however, that both these measures are very highly correlated for systolic and for diastolic pressure. It is confirmed that the differences between direct and indirect methods of bloodpressure are less for the diastolic fourth phase than for the diastolic fifth phase. This was, however, when one observer took all measurements of cuff blood-pressure. No significant relation has been found for the differences between intra-arterial and cuff blood-pressures and arm circumference or for the differences between indirect and direct blood-pressures and skinfold thickness. It has, however, been shown that there is some relation between the differences in indirect and direct blood-pressures and the level of direct blood-pressure, particularly with diastolic blood-pressure, and that the higher the direct blood-pressure the greater is the difference between direct and indirect blood-pressures. In addition, it is demonstrated that there is a correlation between the arm circumference and the level of direct arterial blood-pressure.
-The difference in the results of our study compared with those of Ragan and Bordley (1941) may be due to different methods of measurement and selection of subjects. Eleven of Ragan and Bordley's patients had aortic incompetence; only one of ours had these signs. They used a Hamilton manometer and a cuff 13 cm. wide; in addition they had the assistance of a microphone to pick up the auscultatory sounds over the right antecubital fossa and an aneroid manometer to record cuff pressure.
The frequency response of our method and that of others may be different. Hansen (1949) recorded for 10 to 20 minutes after the initial insertion, and though the level of pressure fell slightly in both arms over this period of time there was no effect on the difference between the intra-arterial and the cuff pressure. Although for all calculations the mean of the three cuff measurements has been taken in this paper, similar results were obtained when each reading was analysed separately.
The number of observations made in this series of experiments is not very great ; it is possible that some relation between arm circumference 'and the difference in intra-arterial and cuff blood-pressures may have been missed. It is unlikely, however, that this is of such a magnitude that it is of any great importance in comparing levels of blood-pressure in different populations.
Summary
Comparison has been made between direct and indirect arterial blood-pressures in 47 subjects. Direct pressure was measured with the Hansen manometer; indirect pressure was measured by using the London School of Hygiene sphygmomanometer, which decreases observer variation. Indirect and direct blood-pressures are highly correlated. There are, however, differences between arterial and cuff blood-pressures, particularly for systolic pressure. The difference between indirect and direct blood-pressures cannot be accounted for by arm circumference or skinfold thickness. There is some correlation between the difference between direct pressure and indirect pressure and the level of direct pressure. Arm circumference was correlated with diastolic blood-pressure.
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